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IV- Compositions Corresponding to Rankine






Thermodynamic and transport combustion properties have been calculated for a wide range of conditions for the
reaction of hydrocarbons with air. Three hydrogen-carbon atom ratios were selected to represent the range of aircraft
fuels (H/C = 1.7, 2.0, and 2.1). For each of these H/C ratios, combustion properties were calculated for the following
conditions:
Equivalence ratio: 0, 0.25, 0.5, 0.75, 1.0, and 1.25
Water-dry air mass ratio: 0 and 0.03
Pressure, kPa: 1.01325, 10.1325, 101.325, 1013.25, and 5066.25 (or in arm: 0.01, 0.1, 1, 10, and 50)
Temperature, K: every 10 degrees from 200 to 900 K; every 50 degrees from 900 to 3000 K
Temperature, *R: every 20 degrees from 360 ° to 1600" R; every 100 degrees from 1600" to 5400* R
The properties presented are composition, density, molecular weight, enthalpy, entropy, specific heat at constant
pressure, volume derivatives, isentropic exponent, velocity of sound, viscosity, thermal conductivity, and Prandtl
number. Property tables are based on compositions that were calculated by assuming both (1) chemical equilibrium (for
both homogeneous and heterogeneous phases) and (2) constant compositions for all temperatures. Properties in SI
units are presented in part I (TP-1906) for the Kelvin temperature schedules, and the corresponding compositions are
presented in part lI (TP-1907). Properties in U.S. customary units are presented in part III (TP-1908) for the Rankine
temperature schedules, and corresponding compositions are presented in this report.
Introduction
This report contains the equilibrium compositions corresponding to the thermodynamic and transport combustion
properties presented in part III (ref. 1). These compositions were determined by the method of reference 2. The sources
and accuracy of the thermodynamic properties of the pure species on which the equilibrium calculations are based are
discussed in part I (ref. 3) and are not repeated herein. -
As pointed out in part I, initially 55 gaseous species and 3 condensed species were considered in the calculations. Only
17 of these 55 gaseous species had equilibrium mole fractions greater than 0.000005 for any of the conditions in this
report and therefore were the only ones retained in the final tables.
Tables
Each equilibrium composition table in this report is assigned the same number as its corresponding combustion
properties table in part III. As explained in part III, the numbers for the combustion properties tables consist of a
numerical part and an alphabetical part, for example, table 10.3B. The five letters A through E are used to designate
five types of tables that differ according to several assumptions made concerning composition. The conditions covered
































Inasmuch as compositions are assumed to be constant over the entire temperature range for table A, they are not
presented in this report but rather are included in the table A combustion properties tables in part III.
The numerical part of the table numbers may consist of a whole number (table C) or a whole number plus one
decimal place (tables B, D, and E). The whole number part for all tables depends on the type of air (dry or wet), the





Dry air Wet air
Equivalence ratio, ER
Whole number part of tables B to E
Air only 1 ......
1.7 --- 2 3
2.0 --- 7 8








18 19 20 21 22
23 24 25 26 27
28 29 30 31 32















A detailed summary of all table numbers is given in table I. As an example, all table numbers for the conditions of
dry air, H/C = 2.0, and ER = I start with 10. Thus for this condition the low-temperature equilibrium table is 10(2. The
high-temperature equilibrium tables for this condition are divided into five fabies-(l().lB, 10.2B, 10.3B, 10.4B, and
10.SB) according to whether the pressure is 0.01, 0.1, l, 10, or 50 atm.
The mole fraction of a species j for a Specified temperature in any composition table is defined as the number of
moles of species j at that temperature divided by the number of moles of all species (including condensed) at that
temperature. (See eq. (3), part I.) Mole fractions are given to five decimal places. Any species whose mole fraction is
less than the rounded value of 0.00001 for all temperatures of a particular table is omitted from that table rather than
appearing with all zeros.
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P = 0.01 P
Equilibrium composition
High temperatures
= O.l P = l P - lO P = 50
l.IB 1.2B 1.3B 1.4B 1.5B
2.1B 2.2B 2.3B 2,4B 2.5B
3.1B 3.2B 3.3B 3.4B 3.5B
4,1B 4.2B 4,3B 4.4B 4.5B
5.1B 5.2B 5.3B 5.4B 5.5B
6.1D 6.2D 6.3D 6.4D 6,5D
6.IE 6.2E 6.3E 6.4E 6.5E
7.1B 7.2B 7.3B 7.4B 7.5B
8.1B 8.2B 8.3B 8.4B 8.5B
9.1B 9.2B 9.3B 9.4B 9.5B
IO.IB 10.2B 10.3B 10.4B IO.5B


















12.IB 12.26 12.3B 12.4B 12.5B
13.1B 13.2B 13.3B 13.4B 13.5B
14.1B 14.2B 14.3B 14.4B 14.5B
15.1B 15.2B 15.3B 15.4B 15.5B
16.]D 16.2D 16.3D 16.4D 16.5D
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